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[ ftffimomW ) * £&. AT 4Ci(Cct0»2 ««1 y-VKU^>«« 

f^C0J53*/c»2£S3^-*/KW >Sgig&£ t & £•) . 3l2iSSS7 -*/ K U -OMttTOm 1 WES 

y- b t&&m*ft L xBf& s titc y- h sata* 6 <c 31 2 v-vfu-/ >«^h<d^ 1 * * * 

[19*112 ] m 1 ««l§2ii5iSS^iK«5fi2;»®*i. 1 x «SS^««JigS*®a3-t±itfl3}tJ18geig<DS O I Ml 

IO"-ixiO"atoms/ciD' . * + **W& Sfi<0¥ilJ{*£a©igi*;£i£. 

®M«*MxiO ,, -lxiO"atoms/cm [19*5110] Ig(iii) {Ctel,»-C. 312*53!**$ 

[I9*ji3] ^♦*ii/««7>$ < i>7>^$o«s9!) ffi^ftscD^ffitcfiia-rsDniix^ju^-TaAr-i) 

^tt*33SX«S:ft$-t±*C«!:*i-Cti<t-5{CSiK(Cffi 19*31 8 12 SO I MS<D¥*f*ttB<Z)llS2r&. 
^S*ir>5:isSmJSlX{t2«:ie*S©*«ttKH. 20 [s9*Jll 1 ] Il(i) K*$t,1 zmmTSSlomm 

[s9*J14] *>t^c:tel>TttH<B3EE©*S»<B£ ¥*tt»*fit£tt*«tt*£«$-t*-5C ±&C4: *) Jf?j£f 

«^$#*7\:4t>CC^ * * JMHtftfC'-cf 7X*SETOJD<*tt. *I9*J1 8 lettO S O ! «|jt<D*«{*^ao»ji?3ffi. 

js*57a-f a >y#sg«: ass * 2.39*111 -~3<zh> coooi] 

rn*> i oKKis©*is<*£H. [^©r-t ztmnsf ] commas o i «tjg*w-r 

[S9*J15] *7ttS{cfcc>T«HffimE<7>i£»<S£ *¥i!*<*£afc:MU J: «5 S?WC(i. ftttflPFtfftlttl* 

«ii>s-tf€.fc*ic^i.^;u?s^{cyMrx*iEn»o$ti. b^w^-^so issic^BSsn, «tc(g«iEi6^ais 

$#70-7^ >ytfc®.«ca^$ft£ta*^i ~3<zh> cooo2] 

m»> 1 -o«cielSO*j»<*«S. 30 [6E*©S'rf}RO ( ^*ij|?yitJ:^<!;r59!a] «iS<D 

[s9*J16] v-x/KU-f >&J££JIti>&*|felta CMOSHSStJiaHBEIft^lligStiroSdi. CO* 

ioiBoaH^aitWiAJSE^tcffiiftoraiiMOBi 5&<5*Ettff (v<m< 1 . 5 v> oxatcatu-c. c 

~5©l>rftA>l-3«CiffiK©*i»*»iE. MOSlHl!S*«lfiSr6MOSF ETtt. 
[I9*J17] !9*J13lCiStSO^<*SIS(D^ + ^Jl. -£-<DWfiBSJI (Vth) «Sig[« 

««**«. 3R^»l»0«aT«CjfJfi)ESn/ci^iaS^««rt£ BE < Vdd> <0 l /4 «THS«:«JJ>3i*6£-S*i«)4. 

BSt/a^L-cac^cBrg-r-s^i-^^MtaiS^sft. oa»u H(is)E*i®Tr-j)i. mosfetooff 

[s9*Ji8] (i) »k±(c. a»ii^iei*Ks^m 1 h. 

m&M<Dmffi*mt*®'S:Bl$.L. 3 6tC, IS^M^f* [000 3] 

a±tcy- MMMRo'y- 40 tan 

ldoff = loxlQ m " 
/o* 2x10 1 Amp/ ^im 

5 - M "'^k- <'"' 0 >-f(' • 

C000 4 ] (ccr. Idoff«*7B$ (vq=0) OK ffiXBS«. Coxt*y- h sar*4> 

U^>*«. I o «ivq= VVtWDi*(OKU^>*i* % COM««cj:ti«, h 7>^^ £<DttfMHE& LS I© 



3 

<fcoT. Hffl«BE(D«(,>MOSFETrtJ^#l» 

[0005] C ©J; 3 ^c(SB9fitaSIEi OFF 'J — ^«iJS 

<S£ X 2 > ; W tfc®£ K*i W * M O S F E T ©SSffiSBE 

SWttMO S F E T©<fiSffttrc£*JBT*to&K:BJffl 
S1E£&<8«U O F FWSrttO F F -*«ES£ 

[000 6] £C3T\ MOSFETtfSO I SS(Cf5 

fti*ft/cSO l titig<DMOSF ETKoc>ttt. 

J?>. Cd=0££t9. S7T?ii%IlT«60inV/ 
decSr«^T4Ci!)itfS. CftCC«fc*). OFF 
Sifc£{5«-r-5C£*ir#S. OA»L. (SHfiESE© h 
u-K*7tt. .tOffii^JBt^? t-Sfts/cttr* 

[ooo7]$fc. a<Baui5:3>ho-;i,-r5^o 

-3tlt. mi*. SO I«ti*©S«CCJ&fi£<5ftfcD 
TMOS (^Y^-S •z? • ^Uvi/aAKMOS) *U 
EEEKti3g;*ftr (,>-*>. CODTMOSIJ. 0 1OCC 
7j%LtcJ:'>lc. ^3>S£3 0±^Jt#&**6*&K3 
1 SO'tlfll*! 3 2 A^fiXi* ft. Hffi¥*{*ia 3 2 
±Ccy- HSffi3 3*<flS>£3ft.2>££fcCC. 
J13 2(CV-X/KU-f>«i^3 2 a&U^ + S.A'fcta 
3 2 bJW&»53ftft:flliS£Wl/r(,>*. 
g3 3(*. * + *;U^ti£3 2b£m»ffjK:£i&3ftr<,> 
C©<fc*>#t»i§tcJ:9. *JUSPS3 2bfc:SEE 
#itJ&:P/JD<*ft. ct^r. ? + ^JKDHffl^E4^> h 
n-H<T*C 

[0008] UA>0. CCDTMOStB, K5>> ; X 
SCtUL. ? + *)l>&i$3 2 b*iy- HSffi3 3 £igfg 
JStSSft-S/cifrCC. *--p*JH|J#3 2 biy- H«ffi3 

h SBSKDtf^fS <££ fcCC. SJ&Iif *£8Hfr * £ 

tv^s. (o. 6v> «to+5M£< oftwftt«c6-r. 

[000 9] <*6«c. SiKoWiur. 01 lfC^Ti^ 
ttSO I t»iI©MOSSg*i*«:£K#. #KPP9 -2 4 
6 56 2^$8{CiaSg3*ir(,>-5. C©-£i»<*KKtt. 
*E¥iS(*B±tcy- hS&4 3 ft* ££*> 

tC. a®^i»(*BCCy-^/FU^>Siia4 1 . 42R 
tf?i>**fi|M4 OrfUfijJdcSft. v-X«J«4 1 CCjR^ 
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£. ? + *Jl>&®4 0 t >5>>b&m4 4 

SSlM«C«SlTS«884 6*{g^fc»jS-C**. C©«t 
^^c*»iSCC«k»3 . *-**;l<6gi£4 OJCSJBWSIgEPlJO? 
ft. .tot, 9- + *JKD@!HBmiI^3> hn-;u-T-5c 

[0010] 1*1. COJr^&flliS-cW:. h7>^ 
5» *Htf ^tc ?■ +• * frWt$4 0 £ tf-^ •< n > * * h m 
W4 4 titiMlTZ&3&4 6&Bl£ZtiXl,>i><DV. «fc 

o a * K¥m»83i<omYwmtf .i&i £ & -s £ t > -5 rasi 
[ooi i] sfe. $6<cxt|<DWior. 0 1 2tc^-r 

£ 5 fc*a!|{*SSB*H. WW 9 - 3 6 2 4 6 ^$8(Cti 
3g<*ftri,>S. C -> 'J r >£tg 5 0 ± 

CC*IiO>A**fi**J&5 1 £tf3<E¥£f*JB5 2#ff>*£i* 
ft. affi¥»tt;IB3 2±SCMOS Y=7\sV7.'?1*W&Z 
ftr*J0. CCDMOS \-vsi>*iiC>3- + *;l^«5 3 
A*. *ft^ft;'U7X[II885 4{C}gi«3ft.5 > C£«Cj: 

■3. ***;u^i£5 3(csE#fi&Epjjn<*ft. .tor. 

* -f * rt-©@8<BS!I£ 3 > h a - JUT -S C £ #r # 5 . 
20 LfrL. C<Dmm&2k&lC*sl>XlZ, ±i3£|Sl^(C. H 
7>^^*c:£{c^'-<rx@sgw:m$ft'5fc«6. .to 

[0012] 

*»«Ksc>'Sf i mm%L<D$m&m&®ftmia$tixt£ 
ssoi s«£ . m&mmmm&mcBi&z titcmz m 
«sv-x/Kb-f >^ts£. kv-vfh >mm 
fsi<Dmim&M*+*)i<mw±icy- b&mi&zftLx 
mmstitcy- h^ffit^e^to. utrsav-^/Kw 

30 >SBl?S*i. B?sSSffi*aS<*)g©«$J:0t»9<^$ft 

cc*jt»r -eoaBsa^j: o 1 m^mT^m&m^ 
< as s ft fcm i «asia«g^i«!Bjffi;«ta *w l x i» 

SSOl «it<D^«W$?a*Jffi«3ft-5.. 
[00 13] ^^{c«tft«. (i)Sfi±«:. H 

ffi*Jf?(5S0. (ii)ISy- h«S*v^i7<«:Lt:fflC>r^ 
2 iiSS!**^ ^- > AT -S C £ K J: 0 ^ 2 ««S 

40 y-«/Fu^>««*jB«L. (iii) m»risy- h 

>; £ C-rffiC>riB2i»SS^««J-< J: 
0aKi£AT6C£{Cj:0. S23ISS!v-^/KU-< 
>mWT<Dm 1 i»SS<D3lffi¥i!H*ia<DSB 1 «S3J^FI« 
iaiSS*16i«3-i*r. m2i»fi8S}v-^/KU^>«I« 
ra©m«t^* + *ju$ai3ir*or. s^ii^igaiS 
iaes{c*n,>r-e©^ffi^j; o 1 mmmTWM&g. 

i m&m&&&*iimmm*Bf8.? * c £ * 
^a£-r-5±g2so i «tjs©*ai(*sa©*jjs^*iffi 

«Sft*. 
SO [0014] 



mm*. cn^v-x/Ku-o^ratcieasfi. a 
mmjctcBi&ztitcy- r«c&*6tt*. 

[0015] *«WCC*jW * S 0 I SffiW. ilST^ffS 

CCW«I^SK-C. BA^MSO I (BESOI). S 
I MOX (Separation by Implantation of CKyqen) §9 

ft. G a A s . I n G a A s W <Dit£Vl¥m&. t7r 

Si or. ±ga^Sffi±tch7>^^5f^*f /<s/# 

[0016] a«?>iA*l6i»^i 0-Ct*. CflAtfS i O, 
S i NaS?#WE>*x£. CCDfS©aJlti. &<fc5 

-C****. mt*. 5 0nm~5 00 nmfig*^tfP) 
[0017] l-7>^Ji £ 

/c*<DrSttja<bi,ra«eT^«f*«a-c*o. 

>. y)l,-7^vi>W<omm&. G a A s . InGaAs 

a««. f#6ns**»sia©!f?tti?«r^fflL/r. 

r. fflUSlS-rSC WAtf. 15 0nm~2 

0 0nmfIgT!nW=>*l2>. 

[0018] ±iec,fc«fc-5tc iio 

SV-X/KW ®cn6v-VFU-f> 

ssiaratcEar-saffi^f^^i. ccds*®***^!!: 
<t o t^tt«?j«e*i» < lass nfe^izsasoKiSS 

iBSi«S^««Ji£»l8«:i««r4 £ £fetcM2i!P^§2V — 
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[0019] <s>m2i&m& v -x/ k >^««. a 

1 1 x l 0" a t oms/cm'SSODtSSrS 

2 0 Onm) <D5Q%Wm, I^!ca8 0 
n m~ 1 5 0 n m. ftlC 1 0 0 n m~- 1 5 0 n mllSi 

[002 o] o*+**mmt. mz-Ktnicmicni? 

33 f - * * ;KDSS 1 mniSXMM&g.'k N a . 
20 £Nb£T££. Nb>>Na£ft*<fc-5CC**«iaii£g 

a*. $km* + **<Dm*. i$i&g.*&vm.fWB<Dm* 
^ccjroassas-riciAsr*^. «*.«. as* 

♦ *JUD£2«Sig**61&iggNaU: 1 x l 0"~ 1 x 
1 0 l, a t oms/cm* W£. 8«>i£**g**att3ft© 

msiS.^Hm:»m<Dm 1 svasTMimafltN bt* 1 x 

1 0 l, ~~l x l 0"a t oms/cm'HS^tfeti 

*ffi^3n*«©a®5f(c«fcoaaaii-r5c t 

30 WAl*. •eh-?n3 0nm-150nm?i 

g. 5 0nm-15 0nmfIS*«^if6n*. A«c4b. ^ 

[0 02 1] 
[»2] 

V Na 

[0 02 2] Tb«i^iS^i'*;KDJ?«^. £ it 

ttff 3 -tf i C i *ir * * /cio*? * L t » . 
[ 0 0 2 3 ] */c. JSaSS^I«^ffi:K)l«. 
[0 02 4] 
[»3] 

so c o o 2 5 ] (ic<*> . x d {*m&.tg*itm&imv>& 



(5) 



m. w&vai&t&ic&m? zc turns u<.>. Mm 
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* CO 026] 3 C<Dtg^(D*^CDSO I fl|j6<D 

(002 73 
[»4] 



(0 02 8] (St*, VfW*:7^ » h'O K«E. Cb 

tf, have v th£gtg^<DEPflni5Kv b t ui&mmtt 
mm^rct^ib. ss^oEnflnsEVb (chores 

{J. lxlO n -lxl0 ^ atoms/cID , gg. 

2j£fL ^ao, v-x/Fu^y^m -T4*> 
[oo3i] it bimbos o i wm<D*mt*gis 

W. Ta ( Ti, Mo^CDSgt^^CD^yif-Y K : C 
n6x'Jf>fF («A«MoS i,, WS i,) 

a/5 1 5 0 nm-3 0 0 n mgttTJBJ«T4c£**T# 
[003 2] ft*. ±KOiB«a7«C«ll£BkJI^->x^ 



so^ + *ii/M«n±«r««nec]ftR a r « c ± #r * 

So 4*5. CCDt6^cDnr3X»^tK^hU>^*^»Ssl 
tf-fX. ttfWBE»«cJ:0*|[B«r*ct*«r** 

SFET<OBffl«E*W»r*te**ca[fir**. Wit 
20 SIM¥«(*J8£>E&J3# 150nm-200n mflg 
Oti^. £T#8flH/Sti5 0 n m->- 1 5 0 n mliK<0J9 

r#£. ft is. ^ir^^«4M>NfflSJE<:«iarr&^ 

[003 3] *%f!IOSO I tfiSCD^Sfc^Stt, IS 
4 9«r iSffi-r 5 C V D ?£5?CC <t 0 JBfiR-T -5 C 4 

[ 0 0 3 4 ] *fc, affi¥*(*««:»l»aS!<S:rS^ 
€r^ffi¥*(*«{Cii ATS C49«c±otK-e>yr 
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<D^««5«ff*e«E>(C K-fcr>yUTfeJ:C»U SIB* 

«{*®±(*cch>/c -> r «5-tteggr K - tr> y 
JBi»«B©^««l«flt*(S*S«r*>J:v^ COB© 
ri*— «c«0tr K-tr^y-r uio 11 - 

1 x i 0 ,0 a t oms/cm^a^f^^ 

»*«Ctt. Sffi<D^««JiSa^ 1 xio 15 -lxio ,i 
atoms/c m J ««<bT5C<fc#ff*Ll>. 

[003 5 ] aac. siB¥«<*Ji±K:y- MMBRV 
y- y-naiiMRtfy-hM© 

[0 0 3 6 ] Xfi(ii)tC*><,>r, y-f-Sffi^7X^i 

<d»2««m^m«!«, Nsax«Pss©(r>riioai«a[ 

iVfMAS 1 50nm-200n mflffOJS^CCtt. 1 0 
Onm-150 n mffg£>aS3 r#>6 C ±jWff £ lc>„ 
W*.tf. y>*ffll»S»d(Ctt. 10-2 5keV*lfi 
<D»D«x*j^- % 1 x l 0 n -4x 1 0"a t oms 
/cm' HK©K-Xr^=t>£A*'*C±«cJ:9, « 
l?WCC^««5?«S*. 1 x l o ,0 -l x 1 o ,l a t om 
s/cm' «flE<tr4*ffi*J*tf6n«. */c, ifl3ft£ 
fflC>4»ftCCW. 2 0-5 0 k e VSKOJniSx*;^ 
I x i 0 1, -4 x l 0 ls a t oms/cm 1 &&<D 

VKU^ >$gtgti L D D D D DM«ffTii 

[0 0 3 7 ] Xg(iii)tC*5l>T. y- FSMvx^ 

S3 1 *«SOfiB¥W<*»<DSil 1 «SM**6*JJi«g£{6 
i£Al*. «B¥*<*»# 150nm-2 00 n 
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mliS, y-hSffi^2 0 0nmmS(DBJ5CO^ , ;>^; 

0- 1 7 0 ke V(DJjaiIx*n^-, lxio ,J -5x 
10 14 atoms/cm* gg<D K-XTff^C 4iC<fc 
0. «*WK#l»«l!<D*tt«J«K* 1 x i o' 5 - 1 
x 1 0 1 ' a t oms/cm' flg<bf 4£t£#fl&tf <E>tt 

5. */c. B»*fflt»4»^tc«, 3 20-38 0 ke 
VcDflailx*^*'-. lxio , ^5xiO H atom 

s/cm' eg(7)K-xr^^>aA-ra^^cf6 

10 ft*. 

[0 0 3 8 ] ft*s, Ig(i) CcfcWiy- h*g*$ja& 
VBTWMtft*. ila?>jA^*ft^Jgai»(Dmi«ma^ 

tc*5c-t^m2*«s^t«^<D^^>aAci, y-nw 

y- h tuftaofluv* t sassr a c t tmt 
20 y-hM#sfct,ttc>«wctt. v-x/ku 

[003 9] JIJIOJMI 1 

SO I«ISONMOSFET^ianciF-r. Bl(C*Jl» 

•cat. s/y3>««i±«c. «ti>i&&t6lM2RCFStB 
i/y 3>»3^aBStir. so i 
30 *rct»4. 

[0040] SOI«iS<0»«CC*5^4«ffi^y3>ia 
3©»Btctt. «B^ya>IB3<D««J:0«>Wl»NS 
OV-VFu-f^fW, 7WJS3nt04. SB 

5/y rj>a3cD^ffir*or, v-vfm>s« 

6, 7ffflCC«, Pffl<DftB* + *JU4#RBU-Cl>S. 
*fc. v-x/KU-f>«*8. 7KTO*ID^ya> 

$n/cPS!ofitas^i««5t£»(a8, 9^«$nrc^ 

-5»o 3 PSCDaffi* + *;U4<DfiTr*>o-C ft 
40 tgS^F«^ffiBca8, 9P^tC«, H2<DT*fi«J«ff(D^ 

WlflWS < tifc P SicoiSiSS^t««5ffi:K® 5 tfi 
3 nr *i o , c cDia«s^«^fi£S«a 5 a^aniE 

y- h««JS2 4^^Lry- hiii i*s««3tir 

(0 04 1 ] ttfc. ±K«C*5t»rtt, lOONMOSF 
ETCCOi^rK^L//c^. 03(C7jTb/cJ: ^Cd 4 CMO 
SFEm^rt^. 03<DCMOS F ETli» ^ 
50 BBS/yn>H3«C. *B2xy=i>«3 0««tUiOiUI 
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Z>. CO^tS^tC^O. NMOSiPMOSiCDtlE 
[0042 ) *fc. C*l6NMOSSIiS<!:PMOS6gi3c 
2CC J: o T#»3*afc&S*<B<DNM0 S F E TSOTM 

os FET^-en-eti^snrc^. io 

[0 04 3] fflSt^MOSFETcOP^SaN^OSrS 
K*«<&ffifBUf5, 1 5&i, *ti**i3R*»»i««l 2 

a. i 5 a«cj:-?rfta««stir*jo. **i-enia 

[0 04 4] PMOSFETO, ±22l/cNMO S F E 

9. PSOV-V KU-<>««1 6, 17. NS0f 
f ^ 1 4 . N^<Digigja^jK«jfitlfe® 18,1 

9, NSOS?SS^«^ffiUIS 1 5, y-hJMtKRtf 20 
y- h«ffi2 lCc£*t»«£WOT;foD, NMOSFE 

[0 04 5] C©J:3tt»lsS*WT5MOSFETtt. 

(a) V-VFU-f>9W6, 7, 16, 17©SS 
Sffi£. ffiiflKTttt&tWB8, 9, 18. 1 90^±2 

(b) Mi/Va^SB. 36±aSfbSO I«2M>« 
tC<44Cim. Uig^SSitt*. 30 

( c ) -t^* u>a k * * > #&%±^iim<Ds o 

IJ:0A*i^. ^STOEIO, 2 0CC<££SffiEMffl3i 
HE*II«BT*C4K:J:9. OF F ';-2*flfcj&HS«T £ 
cfc CtKfii^ESriBgT* C <fc #r * 

( d ) * asfiE 10,20 . . nma^tmut 

9WB5, I 5CCir>Ttf 5Ci*Jt*. COiBifttTOG 

BBW*»/br#5. h5>^**<D»!tKW*/< 40 

JU*CMOS£f5j^KT*C£#r#*. 

(e) affi* + *;b4, 1 40ilT(7)iSigS^tt1»ffiti 
B5. 1 5««C»s#?lf«c<Sc»fc«>. RCiI***>, Mil 

[004 6] JHTCC. ±f£<DSO I«fi^MOSFET 

OSFETH i^rb^AS2fiarB«cc»te« % s 
7t ***jJ^3tf SC4CCJ:*0F F«SfeO(S««-C 
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»5K<J:9, MOSFET<DON/OFFIfcfW«C**W' 

&no«E«tMrr * c ± #r * s. 

[0 04 7] H4tC7nUfcJ:^K:, ±KSO i 

f»it<DMOSFET<DI d-V*1#1£KJ:fttf, y- h 
»ffiCDW/L= 2 tzm/0. 3 5 urn, Vds = 0. 6 
V<om^. »fi^OH)»l«BEVb*0 VCCT4A<St« 

or, «*.«. mttf^)n». «fi^ow/raa5E*ss3 

S§T*C<tlcJ:9, MOSFETOHfiSSESrO. IV 

r*. oFFt^«cora«, s«^<dhum«0e*bi 

Slf *C4K:J;9, MOSFETOKilE^O. 6V 
[0 04 8] SxiHgeSRwte, |g]3T^l,/cJ: 0 tc. 

y- hTois?aa«i«5 ± m*ftmmT<Dffimmw 5 

CC % ^i^M^n/cMOSFETi^*;b3>^ 
*hCw£#, 05 (a) fCiSL/cJ:5CC, ffiSSSSift 
rc»4»6, ^x^fiRRwIi, 05 (b)&U<(c) 
cc^l/cJ;5k:, S«««nsubCc«fc^T3l#*Bc*ft 

[0 04 9] 
[K5] 

Vb+Rw • I sub < V jon^= 0 . 6 V 
[0 0 5 0 ] ^xiUffiinRwte, \,4T'5Yb'5*>UD 
«K*tCttfiW*. B6». "5r*iWDJ/- hfitS£3 0 ■ 
0Q/sqr., 10 J Q/sqr., 3 X 1 0 > Q/sqr.&tf 1 
0 • Q /sqr. 4 Sft 3 /ctg^O * R w <fc MO 

sfet^x^>^ hfuiffigts towm*^?. 

«C*5, CCTOMOSFETIi, fiSEttft (Vdd- 1 
VBflt) rtt, SfifiBiSIsub^lOnA/Mmgffibl 
T4#l*ec/M<r»fc«> % y- MlWtfl 0 umCOMOS 
F E Trti, S&^ifc I subtf 1 0 0 n AgltfclTitt 
0, Ox^fiCiRw«10 f Q&LTtKZ. M 
^*JKD^-hfiCi^2 0 00Q/sqr.flSWT 

tc, •SxJUnV*^ h*cMT*AC<oa«W«c«!l**» 

fil^ * JUffitnR w <!: <SC > ^ * ;l/^fiC 
sM 4 3 ft ft. CCMftfttt 

[0 05 1 ] 

[«6] 



[0 05 2 ] (CCr, trti, m^(03i%±^ , )B#HI«: 



(8) 



13 



tnT) V7n£ti2>» WA.\Z. trifi 5 0 psecgSfe{T<0<£ *<5xio- 1 
^^KiI<Dft^(C*tbr«. Rw • C w<< 1 0 Opsec [0 05 3] 

<tfrS. ^x;UffiCtRw^20 0 0Qlse«T. Cw<* [»7] 
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72>ax 



•r. 

[005 5] KTFiC, 0HC^OfcNMOSFETCDS? 
SSS^^fi, if, 07 (a) K^b/c^cc, 
^V3>S«l±CC. I8J35 0nm-5 0 0ninfl&<D 

s i o 2 frhuz&th&frmkmzKvmm isonm 

- 2 0 0 n mliSco^ffl^ 'J n >jg 3 ^ffllS S ftTft 5 
SOIIfi^fflC^, COSI^'J n>J13tC 
tt, LOCOSSXIi h U>^^l?tC<toT, %mis>) 

3ym3£*)i>m^mmzmTz>ftt&m®. snmos 
f e t z * tcft<D%*ft&mw&Bi& <* nt c > * 
(la^r) . 

[0056]^^ *ffl^»;3>B3tC. 
nW*>£> 30keV. 2xiO H atoms/c 
m 1 <DK-X-C-f*>&AU 9 0 0'C. 6 0 

a t oms/cm 3 U±OiSJSi^5PMCD?i5?SK^ 
«9fi£ft»S 5 * Bf&? * . c ®lSttK3TOMMM 5 B . 

[005 7] JfcCC, 07(b) SCtjkL tc£ *ffi*x 
'J n >■ 3 KWC. BI510n mflg<D8MtK2 5 

C<OKffcl«2 5*iiLr*ffi*>y=2>»3flffiCC 
AsYt>22*. 20keV % lxiO H atoms 
/cm' OK-XrttAT*. COAs^t>22lt 

;H/t, IS^WCCl xio l ^ixio w atoms/ 
c m' HB©*ltt»«|£cca3g3 tifc p Stoma* + * 
^4t»«f*. CtKCfcO. <SSBEE«rff (ONKS) 
tC#LWffi«JaE#0. lVi64f;M^*»4ci^ 

[005 8] «c»r. 07 (c ) (c^ufcji^cc, as 
s/v=i>ii3±(cy-hifiiHi2 4««jar«. coy 

— h tef$IBI 2 4 (Dfl/WS. tyA-7$^n>(Of 
^l<Of a* ^ tii 4 n m - 8 n mggt * 4. y- h 
*fe*i&2 4 ±(CBff 2 0 0 n mff K<Dtf U > "J n >K£ 

r, y- h«si i tvx^iitfflw, As^t> 

2 3*iiffi5/y3>»3ecffiAr*. ^*>i£A«:. 3 
20keVT, 1 x l 0" a t oms/cm'SBOF 



V-VKU-f>JW6. 7£«#i£*t8t*B2<!:<Dfg 

10 10 n -lxio"at oos/cm'SlCWWI 
ScctiSSn/cpSO(a?*S^««?ffi:K/8 8, 9*«j5 
*/c, »;>^40keV, 4xio u atoms 
/cm 1 8KO K-Xr *>i3EAt *C i«c J: D , M 
i*tt^1»tttt»5©9%, HHS/U 3>JS3CD*ffiCD 

T. *§*ftKl xio^ixio'^toms/cm 
1 flKO*««5i5K (c SSE 3*ifcNSS<Dv-x/KW 
>SSiS6, 7«rJfJ0E-r4. C*UC<fcO % HllcSlfcJ: 

[005 9] ±KMte, PMOSFET <tfo]B$ 

Mm*. -tSLWl fCMOS^P-feXA. H«*cm » . 

> * juEitrsMkr s c £ «c j: o *«(*«si*^r 
4. 

[0 06 0] 

COHJ6©JB«OSO IHKONMOSFETW, 0 8 

T<Z)^ffi'>»;3>@3 aCC, Rffi^^*^4iBI3|PC[>^F 
30 IMiiKecmsnfePSO^HttttlUISa. 9a*i 
JRaStlTt»6J&tfttt. H«S<D»S8l<DSO IttSON 
MOSFET±[3«r&*. 

[0 06 1] H8©SO!«|jS©NMOSFET<D»JS 

**Jflt>. affi->V3>ffl3(cPS!cDiStSS^«1?Jffi;^ 
JB5 4«J?ST*. 

[0 06 2] H9CC7nbfcJ:5CC, Sli/'ja 

>ia3<D^fficc, y- ht&»jS2 4, y-h^ei 1* 

«0ii*l6l»R2i<D«$flifii«C, EJRMC'J W*>2 
5*aATS. COBRO^*>ttA«. 150keV 
t, 1 x l 0 lf a t oms/cra^H-Xrtf^Ci 
CC<i:0. iBiSS^«^!£(ttll5<7)^^, *B^-r^^4 

KtfiiH^ n >a 3 &a«t>&*tfittfli 2 <b o>«^«ia 

Wiffi«5<D-a5^:+^>-fe;ULr. femttCC 1 x 1 0 W 
at oms/cm'fSSco^iW^igacctg^Sn^p^ 
O^M^i-^;U4S^^««5fi£:aSia8 a, 9a*0«T 
4. y>^40keV, 4xiO n atonis/ 



IS 

IMK 1 x i 0"-- 1 x l 0" a t oms/cm'HS 
6. 7*»fiS-rs. 

[0063 } cnK«fc *) . f|JS<DJB.« 1 ©»it:£i£<fc 0 
fc»i£Ifi£«6l,ftai<E>. 0 1 (C^l/cSO I WiSfiO 
MOSFET£|5]«(c. V-*/KlW>®$6. 7© 

r*S4 4t.(C. *««Ji£IBIf 8 a . 9 a £li(*|3)fIS 
cD**M*>?gK* *f + * ;U4 * c <t # 

(0064] 

l *SS?©*ffi¥«i*®#ffliB<**ar SOISI 
{£(,>*:«>. RCiIi$-e. y- hSE#enflOiJft 

/c^cD^ffi^ + *ju4 > i 4roa(4<DjaiS9 ( j^**^ 

O^fc. cestui, #*E¥i*<*JB£tt 

C0 06 5] */c. ^ + *n<ssi£#®sucmta;*n-cfc 
icimtisE^siaiirici^-c**. sew:, v-*/ 

[0 06 6] */c. *r S&^#8tSgJ|fiST 
fc. b v > * ©MStEKtt'-f.rt/ ?CMOSi P)3?CC 
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cb 1 1 *mws o i wM<Dmim*Pi&<D$mm>kK 
[02] Hi<D*iW(*iia©^i'*^^ia<Dii)i3^rrS)© 

[03] *^hjop)SO I«jSO^(*KS3!>«CMOS«: 
tit« r 5 iS^coHJS W*7F^Sg|l©tHQS»i star * 4 . 

io [04 ] #2ms©s o i M&<omm&&&<Dimz3iyi 

■tZtctiXD I d -V sffi<8£7n-fiat , *-5. 
[05 ] *H9!(DS O I ffli»<0^i!H*Ra<D!m4«r8tt^ 
T*/c#MOSFET<D¥ffi0 (a) . 0rE0 (b) & 

ohk0 (c) -ca*. 

[06 ] ^Hj<DS O I m&<D^mH^S<Dm±tSt^ 
~T ZtctiXDV x- )l>t&1n£ *) 3i)\>-al/5 i> Y - MO S F E 

[07 ] *£SW©S O I «iS©¥a»{*«S<Di?i»Xfi* 

20 [08 ] *&wos o i mm<D¥mwm&<Dm<Dm]fem 

«r^-TS8l5©«O8»rffi0-C4>-5. 
[09] 08O^(*SISCDl!iiiIfi«:ittig-r4fc«<)© 
SSP©«BSWrffi0-C*-5. 

[010] fi£*<DS o i wm<D*mi*$i&z™-?&SR<D 
m»fffi0r*-5. 

[0113 fi£3fc<Dm¥*i*Ra£^?-g^©<HBglKffi 

0-c *>•*>. 

[0123 fie*© s e.tc«ij(os o i «>t©^(*^a* 

inf SSBcDe?SS»iffi0-C4> 
30 [^©iftlg] 
l «>yn>s« 
2«HM4*tt*iJBI 

3. 3 a affi'>y 3>Ji 

4. 14 

5 . 15. 5a. 15a BiSgTWSjffitfc® 

6. 7. 16. 17 V-X/KU-f>«« 
8. 9. 18. 19 (Sr«S^««Jfi:f5UB 
8a. 9a ^iW^ffitWS 

10.20 if 

40 11.21 y- h«g 

1 2 a^JBSf tiS 

1 3 fttiim.® 

22.23 As-C*> 

2 4 y-htelSK 

25 mim 



(10) 



*$K12000- 1 7428 3 



mi] 



m2] 




Kb 



Na 



0 Tb T«i Tbo»*Tsl 

6 AS! 



[03] 



[04] 



PMOS 



NMOS 




CEI5] 



MQSFET 



(•> 



Cw 




(b) 




MQSFET 



(c) 
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1X10" 3 



I- 2 W (A) 



1X10* 
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-0.4 0 



1.0 1.4 



vg (V) 




Vb 
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me) 



Oi;HfcttRw(0) 




1X10 3 



10 4 Q/sqr. 

SXlo'Qfcqr. 
10*Q/aqr. 

300O/SQT. 



10 100 1X10* 

MOSFETtOmmSiMm) 



m9) 

P 



1 1 1 1 1 1 1 1 1 




(b) 



<e) 



[07] 




nulling 




As 



e 24 



43- 



32b 



[011] 



42 



L_0 




[012] 

53 



.52 
,51 

-50 



(12) ^2 00 0- 1 74 28 3 



F 5F040 OA06 DA27 0B03 DC01 0C03 

EB12 EC07 EC12 EC13 EE05 
EF02 EK01 EK03 EK05 FA03 
FB02 

5F048 AC03 BA09 BA15 BB05 BB08 
BB09 BC01 BG07 BC12 BC1S 

5F110 AA01 AA06 AA08 AA09 AA30 
BB04 CC02 D001 0003 0004 
D005 0013 D014 0022 EE01 
EE04 EE05 EE09 EE31 GG02 
GC03 GC04 CC32 GC37 GG52 
GC58 HJ01 H304 HJ06 HJ13 
miS NN62 NN66 QQll 



